Murphy and Morton 1 have shown that small doses of x-rays capable of stimulating somewhat the circulating lymphocytes increase the resistance to the growth of spontaneous tumors in mice. In their experiments the tumor was first removed by operation, the animal was treated with one small dose of x-rays, and the graft of the original tumor was returned to the left groin of the same animal, any direct effect of x-rays on the tumor being thus avoided. Studies of the stimulative effect of x-rays, generated by a Coolidge tube, on lymphoid cells showed that the dose of x-rays governed by the following factors will increase lymphoid activity in the rabbit :3 { inch spark-gap, milliamperage 25, distance from target 8 inches, and time of exposure 20 minutes. This dose with its original factors was not satisfactory ,when applied to another species of animal, namely mice, but by shortening the time of exposure it was possible to induce an active proliferation of lymphoid tissue in these animals. 3 The best results were obtained when the exposure was of 10 minutes duration. 4
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There have been accumulated numerous facts which point to the conclusion that the activity of lymphoid cells is a factor governing resistance to the growth of cancer. With the determination of the x-ray dose which suffices to induce lymphoid stimulation, another opportunity was offered to test the part played by lymphoid ceils in this state of resistance. Young adult white mice were exposed to the following dose of x-rays: spark-gap ] inch, milliamperage 25, distance from target to back of mouse in the ordinary attitude 8 inches, and time of exposure 10 minutes, From 3 to 7 days afterwards the mice, together with a suitable number of controls, were inoculated subcutaneously in the left groin with a bit of a transplantable cancer (Bashford Adenocarcinoma No. 63). The rate of growth of the tumor was noted at weekly intervals thereafter. Table I gives the number of mice and the degree of resistance shown at the end of 3 weeks after inoculation (Text-figs. 1 to 3). During the course of these experiments the virulence of the tumor used varied considerably. In Experiments 3, 5, and 6 the controls showed no resistance, and correspondingly the immunity was low among the x-rayed animals. Attention is called particularly to Experiment 5 (Text- fig. 2 ) in which, at the end of 3 weeks, only one animal in the x-rayed series showed absolute immunity. A definite retarding effect was evident, however, in that at th~ end of the 1st week all but two of the controls showed definite tumors, while only three of the x-rayed animals proved to be susceptible. By the 2nd week after inoculation all the control mice had palpable tumors and only five of the x-rayed animals. This experiment is a very good illustration of how the more virulent tumors may break through a 
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Con~l~ -B6
• dkO The foregoing experiments show conclusively that x-rays given in a dose sufficient to stimulate the lymphoid tissues, increase the resistance of mice to a transplanted cancer. As the degree of stimulation induced by this agent is less than that induced by exposure to intense dry heat or that following the injection of homologous living tissue, it is not surprising that the degree of resistance is less than that seen after the employment of the latter two methods.
s1:trDms oN x-l~Y m~xcTs, vii
It is of interest to note that the degree of resistance exhibited by the x-rayed mice varied with the growth energy of the tumor as shown by the number of takes in the control animals.
Our original observation that x-rays in small amounts increased the resistance of a mouse to transplants of tumors, 1 was later confirmed by Russ, Chambers, Scott, and Mottram, 5 who used transplants of the Jensen rat sarcoma with rats as their subjects. They gave an exposure of 12 seconds repeatedly, instead of the single dose which we have used.
X-raqed I meek l~tbre tumor m~ul~tioa A relatively increased 'degree of resistance in mice to a certain strain of transplantable cancer was demonstrated after treatment of animals with small doses of x-rays capable of stimulating lymphoid tissue. The refractory state induced was determinable 3 to 7 days after the dose of x-rays was given.
